Characterization of a tyramine receptor type 2 from hemocytes of rice stem borer, Chilo suppressalis.
Calcium acts as a second messenger in many cell types, including insect hemocytes. Intracellular calcium level has a definite role in innate and adaptive immune signaling. Biogenic amines such as octopamine (OA), tyramine (TA), dopamine (DA) and serotonin (5-HT) play various important physiological roles in insects by activating distinct G-protein-coupled receptors (GPCRs) that share a putative seven transmembrane domain structure. OA and 5-HT have been shown that can mediate insect hemocytic immune reactions to infections and invasions. Here, we showed that TA increase hemocyte spreading in the rice stem borer, Chilo suppressalis. Furthermore, we cloned a cDNA encoding a tyramine receptor type 2 from the hemocytes in the C. suppressalis, viz., CsTA2, which shares high sequence similarity to members of the invertebrate tyramine receptor family. The CsTA2 receptor was stably expressed in human embryonic kidney (HEK) 293 cells, and its ligand response has been examined. Receptor activation with TA induced a dose-dependent increase in intracellular Ca(2+) concentration ([Ca(2+)]i) in cells, with an EC50 value of 18.7±5.3 nM, whereas OA, DA, 5-HT and other potential agonists did not have this response. The mRNA is present in various tissues including nerve cord, hemocytes, fat body, midgut, Malpighian tubules, and epidermis in the larval stage. Western blot analysis and immunohistochemistry assay displayed that CsTA2 was detected and presented on hemocytes. We also showed that TA induced Ca(2+) release from the hemocytes of C. suppressalis.